(PC02) and community metabolism on Shiraho reef (Ishigaki Island, Japan) and conclude that "reefs might serve as a sink, not a source, for atmospheric CO2" because of high net organic production relative to net calcification (Table 1 ). This conclusion is at odds with recent reports (2, 3, 4) and data (5) suggesting that reefs are net sources of atmospheric C02, albeit of limited importance in the current carbon budget. Furthermore, it is well established that the value of gross primary production (Pg) is close to that of respiration (R) in most coral reef flats, and that the net production (Pn) is around zero (6) . One would expect some reefs to depart from this general trend, but consideration of currents and community distributions suggests that the data in the report by Kayanne et al. (1) represent neither the whole Shiraho reef nor all coral reefs.
The reef flat at Shiraho comprises five different benthic communities and is under strong tidal influence (1, 7) . Because Kayanne et al. measured PCO2at a single station over several days, the water masses at hand had different origins and crossed different communities depending on the direction of the current. Therefore, the observed changes in PCO2 likely did not result from the metabolic activity of the entire reef flat but, rather, from a variable combination of the communities located around the study site. (5)] was 70%, which represents the highest value of all the sites he investigated. He classified Shiraho reef as one of the "reefs with no signs of deterioration." Planck et al. investigated our study site thoroughly and concluded that the Shiraho coral reef ecosystem is "world-class with respect to its diversity of corals and fishes" (6) . Veron identified 359 species in Ishigaki and nearby islands (Yaeyama Islands), almost the same number as that found in the Philippine Islands. He furthermore ranked North Shiraho reef as preserving a high diversity of corals (7) .
With regard to nutrient input which may alter reef community structure, we have measured inorganic nitrogen concentrations on the reef flat water of Shiraho reef (8) . The concentrations of nitrate, nitrite, and ammonium were less than 0.4, 0.08, and 0.45 ,uM, respectively, which contradicts Buddemeier's statement that Shiraho reef might be strongly eutrophicated. On the basis of these studies, we think that Shiraho reef shows the typical community structure of healthy fringing coral reefs.
The other point Buddemeier raises is that the small amount of organic material preserved in reef sediments refutes the idea that reefs might act as a CO2 sink. However, the fate of organic products in coral reefs is not only sediment burial, but also transport to the outer ocean and biomass increase. We have measured a positive net primary production on the reef flat, which includes consumption and respiration. We think that most of the net organic products are washed out into the outer ocean. However, the fate of organic materials in the ocean is beyond the scope of our report. Its purpose was to point out that the reef flat at Shiraho-the most productive zone in SCIENCE * VOL. 271 * 1 MARCH 1996 reefs-acts as a sink of CO2. However, we cannot comment on the statement "export of DOC/POC from reef to ocean or export by downslope sediment transport would not provide a credible mechanism for defferential sequestration" without conducting actual measurement of these fluxes.
Gattuso et al. also question the representativeness of our study site. We agree that our report did not provide adequate explanation of which part of the reef community metabolism our measurements represented in relation to the flow regime. During high tides, our current measurements showed that water comes steadily from north-northeast with a current speed over 5 cm s-[figure 2 in our report (1) ]. This water comes from the outer ocean over the reef crest north of the study site and runs over turf algae and living coral communities [figure lB in (1) Gattuso et al. point out the discrepancy between our estimates of production and those of Nakamori et al. (9) . Their estimates of organic production and calcium carbonate production, however, depend only on one daytime (4-hour) set and one nighttime (3.5-hour) set of measurements of pH and alkalinity changes. From these data, they estimated the whole day net production on the basis of the tentative assumption that the daytime length is 7.5 hours. After the publication of their study, we have accumulated numerous measurements on organic production and calcium carbonate production of Shiraho reef and have related them with actual change in light intensity. In addition to the conventional pH-alkalinity method to estimate the productions, we computed them from more measured alkalinity and PCO2 changes, six times through Pm,, observation.
